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IN THE U.S. PATENT AND TRADEMARK OFFICE 



APPLICANTS: 



SKOLD, Rolf 



INT'L. APPLN. NO.: PCT/SE98/00500 



SERIAL NO.: 



NEW 



GROUP: 



FILED: 



September 24, 1999 



EXAMINER: 



FOR: THE CHARACTERISATION OF PHYSICAL AND CHEMICAL 
PROPERTIES OF A LIQUID AND A DEVICE THEREFOR 



PRELIMINARY AMENDMENT 



BOX PATENT APPLICATION 
Assistant Commissioner of Patents 



September 24, 1999 



and Trademarks 
Washington, D.C. 20231 

Sir: 

The following Preliminary Amendments and Remarks are respectfully submitted 
in connection with the above-identified application. 

IN THE SPECIFICATION: 

Before line 1, insert -This application is the national phase under 35 U.S. C. §371 
of PCT International Application No. PCT/SE98/00500 which has an International filing 
date of March 20, 1998 which designated the United States of America.-- 

IN THE CLAIMS; 

CLAIM 3: Line 1, change "Claims 1 or 2" to -Claim 1-- 
CLAIM 4: Line 1, change "any of Claims 1-3" to -Claim 1- 



2964- 102P 



CLAIM 5: Line 1, change "any of Claims 1-4" to -Claim 1~ 



CLAIM 6: Line I, change "any one of Claims 1-5" to -Claim 1- 



CLAIM 9: Line 1, change "any of Claims 8 or 9" to -Claim 8- 



CLAIM 10: Line 1, change "Claims 7, 8 or 9" to -Claim 7- 



REMARKS 



The specification has been amended to provide a cross-reference to the previously 
filed International Application. 

The above amendment to the claims is merely to delete undesired multiple 
dependencies and places the application into better form prior to examination. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and 
future replies, to charge payment or credit any overpayment to Deposit Account No. 02- 
2448 for any additional fees required under 37 C.F.R. §1.16 or under 37 C.F.R. §1.17; 
particularly, extension of time fees. 



Respectfully submitted, 




BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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Title: THE CHARACTERISATION OF PHYSICAL AND CHEMICAL PROPERTIES OF A LIQUID 
AND A DEVICE THEREFOR 



As a below named inventor, I hereby state that I qualify as an independent 
inventor as defined in 37 CFR 1.9(c) for purposes of paying reduced fees to 
the Patent and Trademark Office described in: 

□ the specification filed herewith with title as listed above. 

□ the application identified above. 

□ the patent identified above. 

I have not assigned, granted, conveyed, or licensed, and am under no 
obligation under contract or law to assign, grant, convey, or license, any 
rights in the invention to any person who would not qualify as an independent 
Inventor under 37 CFR 1.9(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 37 CFR 
1.9(d) or a nonprofit organization under 37 CFR l,9(e). 

Each person, concern, or organization to which I have assigned, granted, 
conveyed, or licensed or am under an obligation under contract or law to 
assign, grant, convey, or license any rights in the inventions is listed 
below: 

□ No such person, concern, or organization exists. 

□ Each such person, concern, or organization is listed below. 



Separate statements are required from each named person, concern, or 
organization having rights to the invention stating their status as small 
entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent, notification 
of any change in status resulting in loss of entitlement to small entity 
status prior to paying, or at the time of paying, the earliest of the issue 
fee or any maintenance fee due after the date on which status as a small 
entity is not longer appropriate. 
(37 CFR 1.28 (b) ) 



Rolf SKOLD 
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THE CHAEACTERISATIQN OF PHYSICAL AND CHEMICAL P ROPERTIES OF A 
Liq> UID AND A DEVICE THEREFO R__ _ 

The present invention relates to a method and a device enabling the access of a large 
number of measuring points of physical or chemical properties of a liquid as a function of 
temperature and concentration of a component. The method is well suited for the produc- 
tion of three-dimensional diagrams; e.g. phase diagrams, by the application of computer 
technology. 

The creation of phase diagrams is usually done by storing a large number of liquid 
chemical mixtures having varying compositions or total concentrations, at different tem- 
peratures until phase equilibria have been established, i.e. long enough to allow e.g. phase 
separations, the formation of solutions or phase transitions, like melting or chrystallinity 
changes, to occur. This involves the expenditure of a substantial work effort and time, not 
least in view of the fact that the procedure may have to be repeated several times in order to 
obtain complementary information and each round of tests may take weeks or months. 
There is hence a great need to simpUfy the procedure and to shorten the time needed to pro- 
duce a phase diagram for the description of physical and chemical properties of a liquid. 

In the patent literature, WO 92/02 824 describes a method of generating a phase dia- 
gram for the conversion of reactor feed in a fluidised bed reactor by measuring concentration 
of at least two gases in the reaction gas in a region, measuring pressure and temperature m 
the region, determining concentration of selected remaining gases in said reaction gas and 
generating a phase diagram indicative whether the reaction gas is suitable for the conversion. 
US patent 4 810 286 discloses a method to reduce dissolved oxygen an carbon in molten 
steel by following an idealised trajectory defined by an upper and lower boundary defined by 
the carbon/oxygen equilibrium curves at atmospheric pressure and at sub-atmospheric pres- 
sure, respectively. US patent 4 122 343 relates to a method of generating correlating data 
from various products of thermal degradation of biological specimens. However, none of 
these publications discloses any simple and time reducing method of producing a three- 
dimensional phase diagram with a physical or chemical property as a function of temperature 
and component concentration. 

It has now been found that a considerable saving in time and work can be accomplished 
by performing measurements in a measuring cell whereby temperature and component con- 
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centration are used as the two independent variables. According to tiie method, several de- 
pendent physical and/or chemical properties can be measured simuhaneously in the same cell 
at the same temperature and composition. The independent variables are varied in a prede- 
termined fashion and at all desired measuring points one or several dependent variables are 
measured. 

More specifically, the present invention relates to a method and a device therefore 
which enables the ready characterisation of the physical and/or chemical properties of a liq- 
uid, e.g. in form of a three-dimensional phase diagram. The method is characterised in that 

1) at least one dependent physical and/or chemical property of a liquid is measured as a 
function of temperature and a component concentration as independent variables, 

2) the values for the component concentration are determined by calculation, based on 
data from control programs for the change of component concentration in a computer 
and the temperatures are determined by calculation from the temperature control pro- 
grams or by measurements, 

3) the value of the component concentration is changed by adding in one step or gradu- 
ally a predetermined amount of another liquid containing a different component con- 
centration, and a representative number of measurements of the dependent physical or 
chemical property are performed within the whole selected temperature range within 
the predetermined change of the component concentration, 

4) the procedures above are repeated at desired component concentrations and tempera- 
tures in order to obtain a wanted number of values; 

5) the values obtained for the dependent properties are combined with the values for the 
independent properties to measuring points; and 

6) the measuring points electronically stored in the computer are co-ordinated and visu- 
alised in a three-dimensional diagram 

The measurements are suitably performed in one measuring cell, which is combined with 
two sets of control equipment, which comprise or are attached to the control programs for 
the change of temperature and component concentration, and measuring organs for the de- 
termination of at least one physical and/or chemical property and optionally at least one 
measuring organ for the determination of temperature. The visualisation of data can be done 
e.g. by presenting the measuring points in a three-dimensional diagram or in a hologram. 
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The component concentration or concentrations, which constitute one of the independ- 
ent parameters, are determined by computation from data of component addition. Concen- 
trations may e.g. be varied by the addition of a solvent, such as water, whereby a successive 
dilution is obtained or by the addition of a concentrate of the dissolved or dispersed compo- 
nent for a successive increase of the component concentration. One preferred method, par- 
ticularly at low concentrations of components, is to take away a certain volume and thereaf- 
ter add approximately the same volume of the liquid with a different concentration of the 
components. The advantage of this method of concentration control is that the total volume 
of liquid can be kept essentially constant. The concentration of components may be changed 
gradually or in a discrete steps. In the case that the component concentration is changed in 
discrete steps, measurements of physical and/or chemical properties are performed over the 
entire desired temperature interval at each component concentration. In the case that com- 
ponents concentration is changed gradually a large number of measurements of the physical 
and/or chemical properties are performed within a short period of time, in order to obtain a 
representative number of measurements in the entire desired temperature range and within 
the predetermined range of the component concentration. The predetermined amount added 
in one step or gradually may vary wthin wide limits but normally amounts to 0.01-5 % by 
weight of the liquid. 

During measurements of the physical and/or chemical properties it is preferred to meas- 
ure the temperature, even if this could be determined from control data. The procedure de- 
scribed above is repeated at such a number of component concentrations and temperatures 
that an adequate number of measuring points is obtained for the creation of a three- 
dimensional diagram. The temperature may also be changed either continuously or in a 
stepwise manner. In order to reduce the number of changes of temperature needed, meas- 
urements may be performed both while increasing the temperature and while decreasing the 
temperature. 

Measured and calculated values are stored and compiled into a diagram with three or 
more variables. This is suitably done in a computer with an I/O interface device for the 
control of the independent variables, as well as for data collection. A computer is also used 
for the presentation of data. For a graphical presentation of data, the computer may be con- 
nected to a video screen and/or a printer. 
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The present invention also comprises a device for performing the method. The device is 
characterised in that it comprises 

a) at least one measuring cell provided with 

i) an equipment for the homogenisation of a liquid, 

ii) at least two control equipment, which comprise or are attached to control 
programs for changing the two independent variables, component concentra- 
tion and temperature, in a predetermined manner, the control equipment of 
the component concentration comprising a dosage organ for the addition of 
another liquid containing a different component concentration, 

iii) at least one measuring organ for the determination of at least one dependent 
physical and/or chemical property of the Uquid, and 

iv) optionally a measuring organ for the determinarion of the temperature, 

b) at least one computer for 

i) the reception and storage of data relating to the dependent and independent 
variables via at least one electronic circuit and the calculation of at least the 
component concentration from data obtained from the control program and 

ii) compilation of the received and calculated values into three-dimensional 
measuring points and 

c) equipment for visualisation of the measuring points stored in the computer in a 

three-dimensional diagram. 

The equipment for the control of the temperature of the hquid may comprise a jacket or 
a tube coil for the heating and/or cooling with a heat transfer medium such as water, poly- 
ethylene glycol or silicon oil. Alternatively, heating may be done by an electric heating ele- 
ment. Cooling and heating may be controlled via a computer program or by a constant sup- 
ply of the heat transfer medium. The equipment for the control of component concentration 
comprises one or several dosage organs for the withdrawal of the liquid and the injection of 
another liquid with a different component concentration. Exchanged liquid amounts are 
controlled by a program in the computer. Dosage data are used to calculate the corre- 
sponding component concentration or concentrations for the measuring points. 

A device for the performance of the method according to the invention is shown sche- 
matically in Figure 1 . Figure 2 shows a three-dimensional diagram, in which the turbidity 
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(NTU) of an alkyl polyethylene glycol compound in water is visualised as a function of tem- 
perature (°C) and concentration (%(w/w)) of the alkyl polyethylene glycol compound. 

In Figure 1 is shown a measuring cell 1, which is equipped with a stirrer 2, a motor 
driven burette 3, which in a predetermined manner controls component concentration in a 
liquid 4. From a computer 5 with an I/O interface equipment, control signals are sent to the 
burette 3 via an electronic circuit 6. In addition, control signals for heating and cooling are 
being sent via circuits 7 and 8. A heat transfer jacket 17 surrounding the measuring cell 
serves to transfer temperature changes to the liquid. A combined turbidimeter and po- 
larimeter 9 with a common light source 10 measures turbidity and optical activity, respec- 
tively. Measured values are transmitted via circuits 11' and 12' to the computer 5 for stor- 
age. A conductivity meter 13, a pH meter 14 and a temperature meter 15 measure specific 
conductivity, pH and temperature, respectively. Measured values are transmitted for storage 
to the computer 5 via circuits 13', 14' and 15', respectively, while the viscosity of the me- 
dium may be measured from the needed electric effect input to keep stirring at a constant 
speed. The measured value for stirrer effect demand is transmitted to the computer 5 via 
circuit 2'. Measured and computed values are compiled in the computer 5 to e.g. tables or 
at least three-dimensional diagrams which are displayed 16 on a video screen or on paper via 
a printer. 

In the three-dimensional diagram in Figure 2 is shown that the turbidity of the present 
alkyl polyethylene glycol is low at temperatures from ca. 20°C to about 30°C at a concen- 
tration of 0.2 - 1.6 percent by weight of the alkyl polyethylene glycol. A substantial cloudi- 
ness is appearing in the temperature range between ca. 32 - 40°C and persists up to 80°C, 
which is the end of the present temperature range, with the exception of a local partial 
clearing in the temperature range from ca. 54° C to ca 60° C. 

By using the method and the device according to the present invention it is possible to 
measure simultaneously a large number of different physical and/or chemical variables, such 
as the pH, conductivity and turbidity of fluids as functions of the temperature and the con- 
centration of one component, which may consist of one or several substances. By combin- 
ing several measuring organs in the measuring cell, it is possible with a minimum expenditure 
of time and labour to obtain data in a form that allows an overview of the dependent vari- 
ables over a wide range of temperatures and concentrations. The method and the device are 
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useful e.g. for the rapid investigation of phase equilibria. Thus turbidity offers a good pic- 
ture of where in the three-dimensional diagram two or more phases coexist in a mixture. 
When an isotropic solution, e.g. surfactants in water, exists or when a large volume of a 
phase, e.g. a micellar solution, is in equilibrium with a small volume of a different phase, e.g. 
a surfactant rich phase, low turbidities are measured. When the volume of the smaller phase 
increases, e.g. by the addition of a surfactant with a limited solubility in water, an increase in 
the turbidity will occur and vice versa. Different combinations of data from e.g. turbidity, 
pH, conductivity, viscosity as well as optical and spectrophotometrical data can offer essen- 
tial information about changes in the state of aggregation of dissolved species, such as the 
appearance or disappearance of viscous phases, such as hexagonal liquid crystalline phases 
or other optically active Uquid crystalline phases as a result of changes in the concentration 
of one or more components in the mixture or a temperature change. 

Viscosity can be calculated from measured data of power needed or rotational speed of 
the electrical motor which may be used to drive the stirring device. Thus, a higher power 
demand at a constant rate of rotation or a slower rotational speed at a constant power input 
indicate a higher viscosity as a result of a change in temperature or composition. The ap- 
pearance or disappearance of optically active phases as a result of a change in temperature 
or composition can be indicated by measured changes in the amount of light passing through 
two crossed polarisers positioned on each side of the chemical mixture in a transparent 
measuring vessel with a light source before the first polariser and a light sensitive detector 
after the other polariser. A suitable dependent variable that indicates solubility, e.g. light 
scattering or turbidity, can be used for a simple indication of the presence of dispersed 
matter 

The method and the device may in principle be used for all types of liquids, such as so- 
lutions, semisoUd solutions and dispersions, to an extent that depends on which dependent 
variables are suitable to measure under the prevailing conditions of the Uquid. 
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CLAIMS 

1 . A method for the characterisation of physical and/or chemical properties of a liquid^ 
characterised in that, 

1) at least one dependent physical and/or chemical property of a liquid is measured as a 
function of temperature and a component concentration as independent variables, 

2) the values for the component concentration are determined by calculation, based on 
data from control programs for the change of component concentration in a computer 
and the temperatures are determined by calculation from the temperature control pro- 
grams or by measurements, 

3) the value of the component concentration is changed by adding in one step or gradu- 
ally a predetermined amount of another liquid containing a different component concen- 
tration, and a representative number of measurements of the dependent physical or 
chemical property are performed within the whole selected temperature range within the 
predetermined change of the component concentration, 

4) the procedures above are repeated at desired component concentrations and tempera- 
tures in order to obtain a wanted number of values; 

5) the values obtained for the dependent properties are combined with the values for the 
independent properties to measuring points; and 

6) the measuring points electronically stored in the computer are co-ordinated and visu- 
alised in a three-dimensional diagram. 

2. A method according to Claim 1 , characterised in that, a series of measurements are 
done under rising temperature, and following series of measurements are done under de- 
creasing temperatures and vice versa. 

3. A method according to Claims 1 or 2, characterised in that, one portion of the liquid 
is removed and the same volume of the another hquid containing a different concentration 
of the component is thereafter added. 

4. A method according to any of Claims 1-3, characterised in that, the changes in con- 
centration and/or the temperature are controlled by a program in the computer. 

5. A method according to any of Claims 1-4, characterised in that, the temperature of 
each measuring point is measured simultaneously with the physical and/or chemical 
property. 
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6. A method according to any one of Claims 1-5, characterised in that, the predetermined 
amount of the another liquid added to the liquid amends the concentration of the compo- 
nent in the liquid with 0.01-5 % by weight. 

7. A device for the characterisation of the physical and/or chemical properties of a liquid, 
characterised in that, it comprises 

a) at least one measuring cell (1) provided with 

i) an equipment (2) for the homogenisation of a liquid, 

ii) at least two control equipment (3, 17), which comprise or are attached to control pro- 
grams for changing of the two independent variables, component concentration and tem- 
perature, in a predetermined manner, the control equipment (3) of the component con- 
centration comprising a dosage organ for the addition of another Uquid containing a dif- 
ferent component concentration, 

iii) at least one measuring organ (9, 13, 14) for the determination of at least one depend- 
ent physical and/or chemical property of the liquid, and 

iv) optionally a measuring organ (15) for the determination of the temperature, 

b) at least one computer (5) for 

i) the reception and storage of data relating to the dependent and independent variables 
via at least one electronic circuit (IT, 12', 13', 14', 15') and the calculation of at least 
the component concentration from data obtained from the control program and 

ii) compilation of the received and calculated values into three-dimensional measuring 
points and 

c) equipment (16) for visualisation of the measuring points stored in the computer in a 
three-dimensional diagram. 

8 A device according to Claim 7, characterised in that, the equipment for the control of 
the temperature of the fluid comprises a jacket (17) or a heating coil for the cooling 
and/or heating by means of a heat transfer medium, whereby cooling and heating is con- 
trolled by a program in the computer (5). 

9 A device according to any of Claims 8 or 9, characterised in that the equipment (3) 
for the control of component concentration by means of one or several dosing organs for 
the withdrawal and injection of the same amount of the fluid but with a different concen- 
tration, whereby amounts are controlled by a program in the computer (5). 
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10. A device according to Claims 7, 8 or 9, distinguished by the fact that control programs 
are included in the computer (5). 
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BIRCH, STEWART, KDLASCH & BIRCH, LLP 

P.O. Box 747 -Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 

COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT AND DESIGN APPLICATIONS 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated next to my name; that I verily 
believe that I am the original, first and sole inventor (if only one inventor is named below) or an original, first and joint inventor (if plural 
inventors are named below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 
THE CHARACTERISATION OF PHYSICAL AND CHEMICAL PROPERTIES OF A LIQUID AND A DEVICE THEREFOR 

the specification of which is attached hereto. If not attached hereto, 
the specification was filed oi 



United States Application Number 

and amended on 

the specification was filed on March 20, 1998 



International Application Number PCT/SE98/00500 
amended under PCT Article 19 on 



_(if applicable) 



I hereby state that I have reviewed and imderstand the contents of the above-identified specification, including the claims, as amended by 
any amendment referred to above. , „ ^ j . , t, i ci c/: 

I acknowledge the duty to disclose information which is material to patentability as defmed in Title 37, Code of Federal Regulatioiis, 5; 1 .56. 

I do not know and do not believe the same was ever known or used in the United States of America before my or our invention thereof, or 
patented or described in any printed publication in any country before my or our invention thereof or more than one year pnor to this application, 
that the same was not in public use or on sale in the United States of America more than one year prior to this application, that the invention has 
not been patented or made the subject of an inventor's certificate issued before the date of this application in any country foreign to the United 
States of America on an application filed by me or my legal representative or assigns more than twelve months (six months for designs) prior to 
this application, and that no application for patent or inventor's certificate on tiiis invention has been filed in any countiy foreign to tiie United 
States of America prior to this application by me or my legal representatives or assigns, except as follows. , . . , ^ . . , . 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19(a)-(d) of any foreign application(s) for patent or inventor s 
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that ot 
the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 



Sweden 


March 24. 1997 




□ 


(Countiy) 


(Month/Day/Year Filed) 


Yes 
□ 


No 
□ 


(Country) 


(Month/DayA'ear Filed) 


Yes 
□ 


No 
□ 


(Country) 


(Month/Day/Year Filed) 


Yes 
□ 


No 
□ 


(Country) 


(Month/DayA'ear Filed) 


Yes 


No 



(Number) 

I hereby claim tiie benefit under Title 35, United States Code, §119(e) of any United States provisional appIications(s) listed below. 



(Application Number) 



(Filing Date) 



(Application Number) (Filing Date) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months for Designs) Prior to the Filing 
Date of This Application: 

Country Application Number Date of Filing (Month/Daynf ear) 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States ^T applicau^^^^^^^ t^'^he m^nfr 

the subject matter of each of the clmms of this application is not disclosed m the prior United States and/or PCT ^PPf^'°^"^J^^.^'^'^^l 
provSby the first paragraph of Titie 35, United States Code, §112, 1 acknowledge tiie duty to disclose mformatwn ^^i^ 'S matend to 
patentebili^ as defmed in Title 37, Code of Federal Regulations, §1.56 which became available between the filing date of the prior application 
and flie national or PCT international filing date of this application. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Status - patented, pending, abandoned) 



(Status - patented, pending, abandoned) 



Attorney Docket No. 2964-102P 



I hereby appoint the following attorneys to prosecute tjjis application and/or an international application based on this application and to 
transact all business in the Patent and Trademark Office connected therewith and in connection with the resulting patent based on instructions 
received from the entity who first sent the application papers to the attorneys identified below, unless the inventor(s) or assignee provides said 
attorneys with a written notice to the contrary: 



Raymond C. Stewart (Reg. No. 21.06 6)_ 

Joseph A.^Kolasch (Re&No^SJ63i 

Bernard L. Sweeney (Reg. No. 24.448j _^ 

Caiarles Gorenstein (Reg. No . 29,271) 

Leonard R. Svensson (Reg. Ng-jjuaOi 

Andrew D.Meikle (Reg. No. 32,868)^ 

Joe McKinney Muncy(Reg. Nsu.32a24I, 

Donald J. Daley fReg.N p. 34.313 )_ 

John A. Castellano (Reg. No. 35,094) 



Terrell C. Birch (Reg. NoUa382) 

James M. Slattery (Reg. S!q-2SJ^ 

Michael K. Mutter (Reg. No,22,680) 

Gerald M. Murphy, Jr. (Reg. ^oI^^X^ 

Terry L.Clark (Reg. No.. 32,64£L 

Marc S. Weiner (RegJSfUZiSl) 

C. Joseph Faraci (Reg. N,q.JJ2J50]i_ 

John W.Bailey (Reg.4sla-32.881)^ 



PLEASE NOTE: 
VOUMUST 
COMPLETE 
THE 

FOLLOWING: 



Send Correspondence to: BIRCH. STEWARIJCQLASCH & BIRCBLLLP 
P.O. Box 747 • Falls Church. Virginia 22040- 0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 



I hereby declare that all statements made herein of ray 
believed to be true; and further that these statements were 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
jeopardize the validity of the application or any patent issued thereon. 



own knowledge are true and that all statements made on information and belief ar 
made with the knowledge that willful false statements and the like so made ar 
- - '"of the United States Code and that such willful false statements ma 



GIVEN NAME/FAMILY NAME 
Rolf SKOLD \ 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) jy 
Stenungsund,\3weden ^£'X" 


CITIZENSHIP 
Swedish 


POST OFFICE ADDRESS (Complete Street Address includmg City, State & Country) 
Dragonvagen 11, 444 41 Stenungsund, SWEDEN 




GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CniZENSHIP 


POST OFFICE ADDRESS (Complete Street Address mcludmg City, State & Country) 




GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


Clll/ENSHIP 


POST OFFICE ADDRESS (Complete Street Address including City, State & Country) 


GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


POST OFFICE ADDRESS (Complete Street Address including City, State & Country) 




GIVEN NAME/FAMILY NAME 


INVENTOR'S SIGNATURE 


DATE* 


Residence (City, State & Country) 


CITIZENSHIP 


POST OFFICE ADDRESS (Complete Street Address including City, State & Country) 



*DATE OF SIGNATURE 



